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BRAZI LI AN TAX COLLECTION REFORM AND |TS EFFECTS
by Charles M Kahn and Emilson C. D. Silva

IRFS SUMVARY Wrking Paper No. 117

This study uses data from the Brazilian tax collection authority
(Secretaria da Receita Federal) to examne the effects and
effectiveness of a mjor reform instituted in 1989 to provide
incentives for inprovenent in the enforcement of tax laws: by
inspectors. The reform provides nmonetary conpensation to the collectors
based on their individual and group performance in finding and
collecting taxes from tax evaders. The size of the rewards is quite
significant: incentive bonuses frequently constitute more than half of
the pay of individuals in the collection agency.

W find evidence that instituting the plan did influence

incentives both at the group and at the individual level. Overall
roductivity in collecting delinquent taxes declined over the period,
owever, the decline was ™ least In Jlowvalue added areas and sectors and
greatest in high value-added areas and sectors. The overall decline is
probably partly illusory -- extreme inflation rates at the beginning of
our period probably distort the data and partly duc to a sccular
shift in the difficulty of finding evaders. The relative novenents in
productivity apparently stem from two sources: a shift of resources
within the collection authority away from lower productivity activities
towards higher productivity activities, and a stronger incentive effect
from the reform on low value-added activities and sectors.

W reach the follow ng conclusions:

i. Athough the total wvalue of the bonuses paid was large, the
I ncentive effect of Lhe bouauses was significantly blunted by three
factors.

First, a large part of the paynment during the period studied is I|inked
to- group vrather than individual performance, danpening individual
incentives, particularly in large agencies. Second, since the

i ndi vidual evaluation procedure contains subjective estimtes of
individual performance by supervisors, the procedure may encourage
individuals to reduce their effort toward group norms. Finally, the
ceilin? inposed on total paynents wll render marginal returns near
zero for agents in the higher opportunity areas

2. A plan with a low ceiling like the Brazilian plan provides
significant incentives primarily for agents in initially

| ow- productivity activities; and little or no incentive for agents
working in high-productivity activities.

3. Even though group performance-based incentive payments do blunt
individual effort, they can have positive effects on overal
productivity. In particular group performance rewards give incentives
to the group to allocate its manpower in nore effective ways. V¢ have
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BRAZILIAN TAX COLLECTLON REFORM AND LIS EFFECTS
by Charles M Kahn and Emilson G.D. Silva

May 25, 1994

Ef fective collection of tax revenues is a prerequisite for a sound
econony. A nations plans for econom c devel opnent will founder if the
government lacks the means to collect the funds mandated by that plan. Many
devel opi ng countries have been plagued by the inability to collect tax
revenues. In countries wthout effective tax collection authorities, the form
which taxes take may be severely limted. A limted base for taxation in turn
can lead to severe distortions in an econony: the limted base necessitates
high rates of taxation, further diverting economic activity toward the sectors
in which tax collection is ineffective.

It is therefore not surprising that many countries make reform of their
collection systems a priority in econom c devel opnent prograns. The
theory of incentives and mechanism design has nuch to say about the
theoretical effects likely from reform of tax collection agencies. But the
practical evaluation of such prograns requires a close exam nation of the data
on tax collection and enforcement.

This study uses data from the Brazilian tax collection authority
(Secretaria da Receita Federal) to examine the effects and effectiveness of a
major reform instituted in 1989 to provide incentives for inprovenent in the
enforcenent of tax |laws by inspectors. The reform effectively provides
monetary conpensation to the collectors based on their individual and group
performance in finding and collecting taxes from tax evaders. The size of the

rewards are quite significant; incentive bonuses frequently constitute nore



than half of the pay of individuals in the collection agency.

The data from the agency start with the year i mediately before the
reforns were instituted and cover several years after the reforns were in
place. They therefore allow us to examine the effectiveness of the incentive
program The data are subdivided by region of collection, by type of tax
collected and by specific prograns for collection. They provide information
on numbers of personnel involved in the collection and on the success rates of
various programs for collection. This cross-sectional information allows us
to examne the incentive effects in the program

The paper is divided as follows: Section | provides a conceptual
framework and sinple nodel of incentives for tax collectors. Section 11
provides an overview of the Brazialian tax system and describes the reform
instituted by the authorities. Section |1l describes the data collected and
the evidence it provides.

Qur fundamental finding is that while productivity in «collecting
delinquent taxes declined over the period, the decline has been least in
| ow-value added areas and sectors and greatest in high value-added areas and
sectors. The overall decline is probably partly illusory -- extreme
inflation rates at the beginning of our period probably distort the data
and partly due to a secular shift in the difficulty of finding evaders.The
relative nmovements in productivity apparently stem from two sources: a shift
of resources within the collection authority away from the |ower productivity
activities towards the higher productivity activities, and a heavier incentive

effect from the reform on |ow value-added activities and sectors.



FRAMEVORK

Conceptually we can divide the tenptations affecting a tax collection
officer into two categories: "shirking" and "corruption." Shirking is the
basic nmoral hazard problem Finding evaders is difficult work; a collector
will, ceteris paribus, prefer to skinp on the necessary effort. Solutions to
the problem ultimately nmust take the form of output-based incentives. These
may be explicit -- bounties for each evader found or for each extra dollar of
taxes collected -- or inmplicit -- for exanple informal quotas of mscreants
found, as a condition for retention or promtion by the agency. In actual
systens, incentives can become extremely conplex: they can be tailored to the

experience of the agent, to the location or type of tax that the agent works

with. Nonet hel ess, no matter what the detail of the arrangenent, the
fundanental tradeoff is the sane: If the individual's nmarginal return is too
small, the incentive is ineffective; if it is too large the scheme may

eventual ly encourage the use of inproper methods of collection (e.g., framng
victins in order to collect).

The tax collection authority faces a second incentive problem beyond
the problem of generating sufficient effort on the part of its enployees:
assuring that that information is passed on to the collection authority. Once
the collector has made the determination that evasion has occurred, he nay
decide to use the information to his own advantage, by extracting a bribe from
the evader. Anti-corruption programs designed to discourage bribery take many
forms, including inspection of the work of collectors, rewards to individuals
who report corrupt officials, and heavy fines. VWhen corruption has becone

endemic, the only effective renedy may be a "housecleaning" with mass firings



of individuals with a history of corruption.

Sometimes it |Is argued that the paynment of incentives for collections
will also reduce corruption. The model we provide below argues that this is
unlikely: 1f, as is plausible, there is a fixed cost to bribe-taking
(penalties for being caught have a fixed conponent, unrelated to the size of
the bribe in question) then there is a cutoff size of evasion below which
bribes will not be taken in the first place. But the incentive payments nust
exceed the value of the corruptionin order to be effective as an

anti-corruption tool.

A Verv Simple Mdel of Effort and Corruption Incentives

For sinplicity, we assume all agents are risk neutral. Each inspector
is assigned to investigate a particular set of taxpayers. Let e be the cost
to the inspector (effort) of a conscientious investigation. Let pbe the ex

ante probability that the inspector detects evasion in a conscientious
inspection (the probability is zero if effort is not expended), Let B be
expected bounty to be received for turning in an evader; let Tbe the expected
amount of taxes recoverable from the agent if he is an evader (including any
penalties); let ¢ be the expected cost of acting corruptly (assumed to be
borne entirely by the inspector). The inspector is assunmed to know the value
of these paraneters for any case he is assigned.

Once an evader is found then (T« C is the benefit jointly shared by
evader and inspector from not reporting the evasion; B is the benefit to the
inspector from reporting the evasion, Efficient bargaining inplies that the

evader wll be reported if

B>T-¢C ¢



and not if the inequality is reversed. The inspector will have to be bribed

by the evader not to report; the inspector will receive a bribe of

al + (1 - a B + O

where a, representing the inspector's bargaining power, is a paraneter
assuned fixed between 0 and 1, wth higher values representing greater
bargai ning power to the inspector. Note that we assume that the effort lies
in the initial detection, so that it is a sunk cost at the point of any

bargaining with the evader.

Thus the expected value to the inspector from enmbarking on an inspection

p max {B, aTC) + (1 . a)B} « e

I nspection occurs if this nunber is positive; shirking occurs if it is

negati ve. Thus the inspector wll inspect and report the results only if (1)

hol ds and

pB>e (2)

The decision-making process described above applies to each project that

the inspector is assigned. Projects differ in their prospects; in particular,

each has its own expected return T, we denote the distribution of returns by
F(T). The amount of the bounty, in general is a function of the amount of tax

collected; therefore we wite B(T) and assune that the function B which

describes the incentive policy is a non-decreasing function, with B’<1.



However, the costs of acting corruptly are, for the nost part, invariant with

respect to the size of the evasion, and we therefore nmake the assunption that

C is constant per inspection.

Gven the incentive policy, and holding the probability of detection
fixed, there are two critical values of tax recovery Tl and T2 such that if T
is less than T1l, the inspector puts in no effort on the case and if Texceeds
T2,the inspector succunbs to corruption. These values are defined by the

foll ow ng conditions:1
pB(T1) = e
T2 - B(T2) = C
An  inspector who is subject to these incentives wll nake
F(T2) « F(T1)

(recorded) inspections, collecting a total of

ofT2 1 ar(T)

Tl
in unpaid taxes and fines.

To understand the inplications of this nodel, first consider the
consequences of a tax reform which reduces evasion. There are two possible
effects. First a reform could reduce the frequency of tax evasion -- in this
case, pis reduced. As a result, collection will be nore difficult, and the
1W(:a_ will mnintnin parametric restrict-inns Which imply T2 > T1, for the |inear

case described below, the sufficient condition is inmediate from equations (3)
and (4).



inspector is less likely to expend effort (Tl rises.) Such a change will,
however, have no effect on the frequency of corruption. 2 Second, the reform
m ght reduce the size of the average outstanding liability (for exanple, a
reduction of the tax rate would have this effect; on the other hand inproved
indexation of penalties would increase the size of penalties outstanding)
Such a change would shift the distribution Fto the left, reducing the extent

of corruption. On the assunmption that the distribution of T is such that
dF(T1)/dT > dF(T2)/dT

(that is, assuming the distribution of evasion in the population is such that
smal| scale evasion is more comon than large scale evasion), then the net
effect of the tax reform will also be a decrease in dilligence on the
part of the inspectors and a decrease in collection of evaded taxes.

Tn order to consider the effects of alteration in the incentive
program we nust begin by assuming a particular form for the program The
following form approximtes the essential features of the Brazilian program
an inspector who collects T in delinquent taxes receives a fixed proportion bT
up to some maxinum level B%, Wth such a program the behavior of the agent
depends on whether his activities bring him up against the constraint.

First, suppose the constraint is not binding. Then

1 = e /(pb) (3)

T2 = C /(1 - b (4)

2Results from an increase in the cost of effort will be identical.



Increases in the bounty increase collections by increasing T2 and decreasing
Tl. The relative magnitudes of these two effects depend on the relative size

of 71 and T2and on the size of b:

drl/db = - T1/b

dr2/db = T2/(1-b)

Again, it is likely that the increase in nunber of individuals apprehended
will overwhelmngly conme from increases at the |ower nargin. In terms of
revenue collected, increases could be equally inportant at each end, provided
that: constraint BX 1s not bindi ng. If It Is binding, then on the margin,

turning in an evader leads to no increase in the total bounty, and so
T2 = C

just as it would in the absence of all bounties. In other words, for an
inspector for whom the total bounty constraint is binding, changes in the
terms of the bounty (either the rate or the ceiling) have no effect at all on
corruption.3 If the ceiling is binding, then increasing the ceiling does
increase the total effort, by encouraging the inspector to take on less and
less lucrative projects. Lf the ceiling is binding, then increasing the rate

eohefsor t , since it takes fewer successful projects to reach the ceiling.

3'This ignores one other possibility: since the total increases the overall

value of retention of the job it increases the penalty associated with being

fired for corruption.



(When the ceiling on bounties is not binding, increasing the bounty rate

also causes a reduction in corruption Indirectly, through its effect on the

incentives of evaders to offer bribes. As the bounty increases, the bribe
that will be needed to corrupt an inspector also rises, nmaking it less
profitable for tax payers to attenpt evasion. This indirect effect wll be

ignored in the subsequent analysis, but it is inportant to realize that this
deterrence effect could be valuable even in situations where there is no
observable increase in collections of evaded taxes.)

To summari ze: Consi der an economy which mves from a situation of no
incentives (that is, b close to zero) to a situation of higher incentives.
For all inspectors, there should be an increase in dilligence in collection at
the lower margin. For inspectors who receive paynent at the new ceiling,
there should be little effect on corruption; for inspectors not at the
ceiling, there should be decrease in corruption.

Finally, we consider cross-sectional comparisions of the effects of
i ntroducing an incentive structure. Assuming that inspectors differ
systemmatically in the cost of effort (across regions of the country or across
types of assignnents) what are the relative effects of the incentive plan on
| ow-cost and high-cost inspectors? Suppose after the plan is introduced, the

| ow-cost inspector finds the constraint on total bonus binding, and the

hi gh-cost inspector does not (other cases work anal ogously). Initially T2 is
the sanme for each (it is not affected by the size of e.) T2 increases for
the high-cost inspector; it decreases slightly for the |owcost inspector.

For both high and | ow cost inspectors Tl decreases proprotionately to the
change in b. Wth only ninimal restrictions on the distribution F(.), the

implication is that the increase in the number of successful inspections is

proportionately greater for the high cost inspector (who will be the inspector

10



who nmkes fewer successful inspections initially.) Slightly stronger
assunptions on the distribution yield the inplication that the increase in

. . 4
revenues collected is proportionately greater as well.

[l. AN OVERVIEW OF TAX COLLECTION AND REFORM IN BRAZ| L

In Brazil, individuals and corporations are taxed by federal, state and
muni ci pal  governnents. Federal taxes are admnistered by the Secretaria da
Receita Federal (Brazil's equivalent of the US. Internal Revenue Service).
State and nunicipal taxes are adnmnistered by the local counterparts of the
Secretaria da Receita Federal; social security and medicare taxes are
adm nistered by the Instituto Nacional de Seguro Social (National Institute of

Social Security).

Federal Taxes in Brazil

There are three categories of income taxation: personal income, corporate
income, and withholding tax. Personal incone from capital or |abor sources
are taxed; income taxes accrue to the gains each nmonth (because of inflation);
tax returns, containing the yearly incone, are due in the first quarter of the
follow ng vyear. Corporations are taxed on nmonthly adjusted profits. Shares
of wages, salaries, commssions, fees and interest paid by private and public

firms are generally withheld and remtted directly to Receita Federal. There

4Again, results are identical if the systematic difference is in the rate of
success of inspections. Results are sinmilar if the difference between
inspectors is in the distribution of high versus low value projects anong
whi ch they can choose.

11



are a variety of social security taxes inposed on corporate income, corporate
sales and payrolls. In addition, the federal government inposes value-added
taxes at various rates on industrial goods when they |eave the production site
(IPI, the industrial products tax) or at the time they enter the country
(import tax), and taxes on financial operations.

The recent Constitution, enacted in 1988, determnes that the followng
federal tax revenues nust be transferred to states and nunicipalities: (i) 47%
of the federal incone tax; (ii) 57% of the federal value-added tax; and (iii)
50% of the land property tax. The Constitution also requires sone state tax
revenues to be transferred to municipalities as follows: (i) 25% of the state
val ue-added tax; and (ii) 50% of the vehicle ownership tax.

Further details of taxation in Brazil are described in the appendix.

The Bonus Program for Tax Collection

On Decemhar 33, 1988, the Rrazilinn govarnment created a homie program
to conpensate tax officials for their efforts in collecting taxes and
uncovering tax violations. The bonus or reward paid to tax officials is
cal led RAV (Retribuicdo Adicional Varidvel). The program cane into effect in
August 1989.

The program pays bonuses on a monthly basis with revenues raised by
the collection of fines inposed for nonconpliance with tax provisions. The
programs nonthly revenues are equal to the difference between the total

amount of fines collected during the month, properly adjusted for inflation,

and the part of this total which is transferred to states and |ocal
governments. The programs nonthly revenues are deposited in a fund called

FUNDAF (Fundo Especial de Desenvolvimento e Aperfeicoanento das Atividades de

Fiscalizagdo). FUNDAF nonthly revenues have been, on average, equal to 68% of

12



the total ampunt of fines collected. 5

The RAV (or total bonus) paid to an officlal 1s composed of tw Types
of rewards: an individual reward and a group reward. Both types of rewards
increase with the ampunt of fines collected, so both the individual and the
group have incentives to increase their productivities. Goup rewards are
paid with 30% of FUNDAF nonthly revenues; individual rewards are paid with the
remaining 70%

The group reward equally conpensates all officials within a given tax
agency. The group reward is calculated according to the relative efficiency of

6Three basic factors are

the agency wis-a-vis other agencies in the country.
used to measure an agency's efficiency: (i) anmount of fines collected; (ii)
relative performance in reaching pre-established goals (total anpunt of taxes
collected, number of inspections or examinations undertaken, and collection of
overdue taxes and fines); and (iii) size of the agency (in ternms of the nunber
of officials). Te group reward is directly related to itens (i) and (ii) and
inversely related to item (iii). The first two items are used to determ ne
the agency's total due conpensation. An official's group reward is then
obtained by dividing the agency's total conpensation by the nunber of
officials in the agency.

The individual reward conpensates the official for his or her

productivity. 7 The individual reward is based on the tax agency's

5 Tn 1989, the Receita Federal started to c¢ol leect the contributions and
fines related to PIS/PASEP (two of the social insurance taxes). The revenues
originating with these taxes are directed to the W rkers' Fund; they do not
generate resources for the RAV program

6There are 110 tax agencies in the country: one central agency, ten regional
agencies and 99 local agencies.

7UntiI Decermber, 1992, the individual reward was determ ned independently of

13



supervisor's evaluation of the individual's performance. Al'though there is a
established and well-known set of objective criteria to be used in performance
eval uations, the supervisor is given discretion to use subjective criteria as
well. The official is evaluated every nonth; the supervisor wites a report
(Boletim de Trabalho) in which the individual's performance is graded on a
scale from 0 to 70 points. If the official's performance grade is less than
or equal to 21 points, the official cannot receive the RAV (neither the
individual reward nor the group reward). Oficials whose performance points
are greater than 21 have their reports sent to the central agency, where
performance points are sumed up. The "value of the point" is then determn ned
by dividing the total amount allocated to pay individual rewards (i.e., 70% of
FUNDAF nonthly revenues) by the total nunber of points. An official's
individual reward corresponds to the value of the point times the nunmber of
points the official received in the evaluation.

The individual official receives a base salary as well as the total
bonus. However, the total compensation received by the official is linited.
According to the 1988 Brazilian Constitution, public servants cannot receive a
wage higher than the one received by a government mnister. Thus, a

o - o 8
mnister's wage corresponds to a wage ceiling for the tax official.

the tax agency in which the individual worked; however, starting in January
1993, as a result of changes intoduced in Octuber 1992 (CRAV Resovlution
nunmber 6/92), the individual reward now depends in great part on the
performance of the agency in which the official works.

801 July 21, 1992, the Parlianentary Inquiry Conm ssion on Tax Evasion
interviewed M. Nelson Pessuto, the president of the UNAFISCO (Tax Officials
National Union). In the hearing, M. Pessuto, a senior tax auditor, disclosed
information about his earnings. H's basic salary was Cr$1.9 nmillion per nonth
and his reward was about Cr$5.9 million per nmonth; it was mentioned in the
hearings that rewards to officials varied from Cr84 nill ion to Ccr$ 8 mllion.
(At this time, a nmnister's salary was about Cr$9 nmillion; the exchange rate
was on the order of Cr$ 2300 per dollar.)

14



(Since OCctober 1992, however, the maxinum total bonus tax officials
can receive has been restricted even further.9 According to the recent law, a
tax official's total bonus cannot exceed the highest wage paid to a
typical -career public servant -- e.g., an admral. Since the sumof a tax
official's basic salary and the highest wage paid to an admral usually falls
short of a mnister's wage, the nmeasure has further reduced the wage ceiling
facing tax officials. 10)

VWhenever the official's due conpensation exceeds this ceiling, the
excess is taken away from the official and deposited in his or her nane in a
mutual fund, denoted "Contingent Reserves," which is shared by all tax
of ficials. The official can have access to this wage surplus if he or she
does not reach the ceiling in one of the following six nonths. [f, however,
the official reaches the wage ceiling in every one of the follow ng six
months, he or she |oses the excess wage which has been deposited in the
Conti ngent Reserves fund to the collective. Revenues of the Contingent
Reserves fund are saved and used as insurance against "hard" times as well as
to finance the collective's joint activities.

There are two types of tax officials in the Secretaria da Receita

Federal: auditors (AFTNs) and administrative bureaucrats (TTNs). Auditors are

9The change instituted in COctober 1992 (Law nunber 8447, October 29, 1992) was
actually the result of effort exerted by the Secretaria da Receita Federal to
replace a previous |law (Delegated Law number 13 of August 27, 1992) which had
been even nore restrictive in limting the bonus tax officials could receive.
The October |aw was made retroactive to Septenmber 1, 1992, effectively
nullifying the earlier |aw

10

Field interviews were conducted by one of the authors in January 1993. The
consensus of participants and supervisors was that a mpjority of tax officials
in the country received bonuses which placed them at the wage ceiling. Not

surprisingly, the nost common conplaint heard was that the nmaxinum allowable
total bonus was too |ow.

15



highly skilled, their duties include field or external investigations,
exam nations of tax returns, custons' inspections, collection of overdue taxes
and fines, and supervision of tax agencies. Administrative bureaucrats
usually play a nore passive role in the investigation and collection
procedures. Because of the discrepancies in skills and duties, the rules
governing the bonus program establish that the reward paid to a |owlevel
bureaucrat cannot exceed 30% or that paid to an auditor.

In sum the RAV program provides incentives which affect behavior at
two levels -- the individual inspector and the agency. At the agency Ievel,
the group bonuses give nmanagers a clear incentive t0 reallocate their staffs
in ways which will increase group performance along dinensions specified by
the group criteria--in particular, amunt of taxes collected and nunber of
i nspections undertaken.

From the point of view of the individual inspector, while the total

amounts involved in the bonus program are quite large, the marginal paynment

per additional wunit of revenue collected is nore nodest. There are three
maj or sources of slippage: First, a large part of the payment during the
period studied is linked to group, rather than individual performnce,
danmpening the individual incentives, particularly in large agencies. Second

since the individual evaluation procedure contains subjective estimtes of
i ndi vidual performance by supervisors, the procedure may encourage individuals
to reduce their effort toward group norns. Finally, the ceiling inposed on
total payments will render marginal returns near zero for agents in the higher

opportunity areas.

Pthes gr a ms

The RAV system was one of a nunber of neasures taken during this period

16



to increase conpliance and collection of taxes in Brazil. Inflation rates
over 1,000% have notivated a nunmber of actions by the federal governnent to
avoid corrosion of tax revenue. For exanple, tax liabilities have been fully
indexed as of 1992. During the period we examne, individual marginal inconme
tax rates were reduced from 45% to 25% Nonfinancial corporations also faced
reduced marginal rates from 45% in 1987 to 35% in 1989 the basic corporate
income tax rate was reduced from 35% to 30% O her changes have also been
institued to encourage conpliance: Tax forms for snmall corporations have
been sinplified; wi t hhol ding procedures have been adopted and devel oped for
paynment of interest, procedures for income tax w thholding have been
sinplified. Since 1991, tax payers have been required to include information
on financial transactions in their income tax returns.

As we will see, one of the large changes possibly attributable to the
group incentive is a concentration of agency attention on the sources nost
valuable for collection. This refocus of attention has also heen an explicit
goal of the agency. Receita Federal has directed effort towards enforcing tax
compliance on the part of the 30,000 |argest conpanies (those with nonthly
gross receipts of at |east US$ 150,000) and has devel oped a special audit
program to investigate conpliance by 600 |arge conpanies known for tax
avoi dance. It has also targeted individuals not in conpliance, developing
prograns to seize the assets of 115,000 taxpayers whose tax liability has not
been entirely paid and to assess the economc profiles of 300,000 who failed
to file tax returns, in an effort to search out delinquent tax payers.

This activity has two inplications for our study. First, over the period
in question, there has probably been a reduction in the profitability of
avoi dance of payment by taxpayers, due to the conbined effects of |ower

marginal rates, lower inflation, and inproved indexation. The effect is

17



likely to be a decrease in the set of potential evaders, and possibly an
increase in the cost of an examnation and decrease in the likelihood of a
successful exam nation. Second, to the extent that we observe changes in the
effectiveness of tax collection through the period, it wll sonetines not be
possible to determine the source of the change anong the various simltaneous

changes in policy.

I'11. EVI DENCE

The data for this study were provided by the Departnent0 da Receita
Federal, Coordenagdo de Fiscalizagdo; they cover auditing and collection
activities for the years 1988 through 1991. Thus we have data for one year
before the reform was adopted, for one year during which it was put into place
and for two years afterward. 11

Over this period, receipts declined in real ternms; total «collections by

the office (delinguent or unreported taxes) fell from Cr$ 3050 mllion for the

year 1988 to Cr$ 2530 nillion for the year 1991. 12 (See table 1 for details).

11Data for the intermediate years is inconplete, and since we were concerned
about possible tenporary distortions due to the timng of the inposition of
the program Therefore we base nost of our arguments on conparison between
1988 and 1991. However we report aggregate intermediate year results whenever
avail abl e.

12AII figures are calculated in January 1992 Cruzeiro; the official exchange
rate at that time was Cr$ 1190 per dollar. It muet be enphnoieed that grose
conparisons across tinme are dicey: Receita Federal makes adjustments to
account for wthin-the-year inflation according to its standard methodol ogy,
with results expressed in terms of values as of January of the follow ng year.
Across years, adjustnents were nmde according to the IGP-DI (Ceneral Price

I ndex-Donmestic  Availability). It was felt that for longer horizons this
deflator provided a nore realistic adjustment than the official deflator for
public accounts (BTN). The conversion rates are noted in table 0 of the
appendi x, along with an alternative conversi on based on official

dol lar exchange rates for the period.
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The data contain three separate neasures of resources devoted to
collection: nuber of cases examined, employee hours, and "AFTN" (average
nunber of auditors and high-level supervisors assigned). Since each nmeasure
has advantages and disadvantages, we discuss how each neasure conpares wth
measures of activity in the nodel outlined above.

Inmplicitly, the nodel is couched in terms of the choices made by the

enpl oyee; therefore 1L would wmake seuse tu couch performance in  terms of
“collection per enployee.” The data provide information on the nunber of
hi gh-1evel enployees only. For sone activities (in particular the "external

exam nations" described below) this poses no problem since the activity is
carried out alnost exclusively by high-level enployees. For others, this
seriously understates the input. The measure of empl oyee hours has the
advantage that all enployees are included; noreover the neasure is available
at a nmore detailed level. Using enployee hours to nmeasure input has an
i mportant potential disadvantage, nanely, the nunber of hours stated is
endogenous to the incentive program There are three sources of endogeneity:

(1) clocked hours may contribute directly to an enployee's performance rating,

(2) increased incentives for collection will increase an enployee's on-the-job
hours and (3) since hours spent in corrupt activities may be understated,

changes in levels of corruption will also change total stated hours. Simlar,

but nore severe drawbacks apply to the third neasure, the nunber of
inspections made, since the nunber of inspections is clearly a criterion for
agency performance under the reform It is apparently easy in sone categories
of activity to make an inspection nmore or less intensive at will, and in such
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categories the nunber of inspections seens to vary dramatically without

significant changes in other neasures of input or collection.

Variety of Activities

The departnment's activities are divided between "external examninations"
in which an auditor goes to an individual firm or taxpayer and examines the
financial and fiscal records of the entity and "internal inspections" which
are based on audits of taxpayers' returns. (If questions arise on the return,
these may be followed up with an "action of inquiry and inpact" in which the
internal examnation is continued based on supporting documents and interview
of the taxpayer.) In addition, the authority conducts separate inspections
for customs violations.

As of 1991, neasured in ternms of nunmber of exam nations, activity is
about equally divided among internal inspections, external examnations and
customs investigations (table 2); however internal inspections are on average
much briefer than the others. In 1991, for exanple it was estimated that the
average ampunt of tinme per tax payer examned was 17 hours for an external
exam nation and between 2 and 4 hours per internal inspection (these totals
include hours of supervisory personnel). Most of enployee tinme -- nore than
sixty percent -- is devoted to custons inspection. 13 However,  external
exam nations are nost dependent on the highest paid enployees; therefore if
the measure is taken in terns of AFTN, the bulk of activity is devoted to

external examinations (table 3). The smallest portion of enployee time is

13This claimis based on data for earlier years in the sanple; conparable data
for 1991 are not avail able.
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spent on internal inspections.

Ext er nal exam nations yield the overwhelnm ng portion of the funds
collected -- around 90 per cent; as of 1991, the remaining collections are
split evenly between internal inspections and customs investigations. Thus
despite the anmpunt of tinme devoted to each external examination, external
exam nations constitute the nost lucrative part of the process, according to
ei ther input neasure.

The productivity of external examnations is partly overstated by the
extremy high yield from examnations in markets for financial capital, which
in 1991 yielded fully one third of the total revenue obtained by the division
in just 100 exam nations. L4 Nonet hel ess, external exam nations outside the
financial capital markets also provide greater yield per hour spent than do
internal inspections or custons activities. Part of the reason for this is
the accuracy of the selection process (table 4): fully 90% of the external
exam nations result in collection of additional funds; internal inspections

result in additional funds 30% of the tine. L5

(It is unclear whether this can
be attributed to the experience of the auditors in selecting institutions for
external examnations, or the ubiquity of non-conpliance, whether because of

complexity of tax laws, or because of shortage of auditors).

Regi onal Variation

Collection data are subdivided by administrative region. There are ten

regions; the largest region (Region 8) is the one containing S&o Paulo, which

14These yields were apparently part of a new initiative in investigations in
financial markets.

“Note that these yields have remmined the sane despite the large variation in
nunber of exanminations and time devoted to them
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by 1991 constitutes half of the total collection. As of this period, the
region containing Kio de Janeiro (Region 7) constitutes an additional
one-sixth of the collections (table 5). Distribution of personnel anong the
regions is simlarly skewed: one third of top-level personnel (supervisors
and inspectors) works in the S&o Paulo region, one-fourth in the Rio region.'
The largest regions are also the nost lucrative for ext ernal
exam nations: an exami nation in the Rio region yields twi ce the amunt of
revenues of an exam in other regions, an exam in the Sio Paulo region yields
four times the revenues (table 6a). Results calculated per hour are sinmlar
(tahle 6Ah) These results are Skewed, but probably not reversed, by the

inclusion of exam nations of financial narkets.

Wth respect to internal inspections, there are odd geographical
di fferences. In 1991, the Sdo Paulo region led in value of collections from
internal inspections; however the Rio region, was ninth of ten. Second pl ace
in value went to region 6 (Relo Horizonte), in which collections Wwere five

times as great as in the Rio region, despite the fact that slightly nore hours
were expended in exam nations in the Rio region. A second anomaly in the Rio
region is the extreme shortage of |lowlevel inspectors; nore than eighty
percent of hours clocked in internal inspections were due to top-Ievel
inspeetors in the Ri 0 region; the average i S barcly over fifty percent for the
country as a whole.

It is clear that the level of care which goes into an internal inspection
can vary considerably fromregion to region and period to period. The
variation over time and across region in nunber of tax returns inspected is
much greater than the variation in the hours devoted to inspecting returns,
and the variation in returns inspected is much greater than the variation in

the number of returns yielding additional taxes. The highest success rate is
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in the region 1 (Brasilia), where alnmobst seventy percent of returns exam ned
yield extra revenues in 1991, (and virtually all did in earlier years.) At
the other extrenme are Recife and Belo Horizonte, where less than twenty per
cent of returns yielded extra revenues in 1991. In each region, a successful
internal examination yields nuch smaller amounts of revenue on average than a
successful external examination; again there is considerable geographical
variation, with Recife and Belo Horizonte yielding the nost lucrative anounts
per successful return -- approximately sixty percent above the national
average. There is also considerable variation in the amunt of time taken per
exam nation: in Rio the average is 10 hours per examnation: in Brasilia the
average is 12 hours per examnation. The average for the country as a whole
is 4 hours. Per hour spent in examinations by all examners, the greatest
returns are found in the Salvador region where returns per hour are about
ei ghty percent above the national average; the least are in Rio where returns

are about one fifth the national average.

Specific Taxes

The collection prograns managed by the agency handle a large variety of
taxes. The purpose of this section is to indicate which are nbst inportant in
terns of collection of del i nquent and unreported taxes.

The vast mgjority of external examinations target businesses (table 7).

16

Unfortunately, the data for «collectinn of specific taxes is nnt available on
a monthly basis; consequently it was not possible to apply a correction for
inflation over the year. Therefore we have adjusted this data by
treating yearly collections in each category as a percentage of total
collections in that category and applying the price deflators to the total.
The procedure wll not cause too nuch danmage as long as no particular tax
recovery differs systematically over the year, but it should be realized that
the figures dealing with specific taxes are therefore subject to an additional
source of wuncertainty in conparison with the total figures.
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A nmgjority of hours are devoted to corporate incone tax; nmmjor focus is also
given to wthholding, the social insrance fund, and the industrial products
tax. Corporate income tax and wthholding together account for nearly two
thirds of the collections in external examnations; the yield in 1991 from the
withholding tax is distorted by the inclusion of the proceeds from the
financial markets program The industrial products tax, although Iess
inportant overall, has a high payoff per hour of examner's tine. The nost
lucrative taxes per hour spent or per examnation are the sugar and alcohol
tax program and the public services program (PASEP).

Mre than half of the hours spent on internal inspections are focused on
personal income tax audit and they yield on the order of one fourth of the
total revenues from internal examnations (table 8). Corporate incone tax
i nspections take about one-tenth of the exam nation hours but vyield over half

of the revenues.

Resul ts

The fundanental fact to note in conparing the collections of 1988 and
1991 is that, there has been no increase in overall productivity. Tot al
empl oyment by the office has declined (AFTN by about 20%), real collections

17 If we omt the financial

have decreased by about the same proportion.
markets program productivity has declined. Total hours worked has increased
slightly for those categories for which the Jnformation is available. Thus

i ndi vidual enployees are clocking nore hours since the reform although the

return received per hour has declined.

17Maasured in terms of 1GP-DI, the decline in real receipts is about 17% given
the hyperinflation and the resultant uncertainty about real price Ilevels,
there is no significant difference between the changes in nmnpower and the
changes in receipts.
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The data set gives only one potential independent measure of any change
in the daifficulty of collecting taxes: the success rate. For both internal
and external exam nati ons, the success rate has renmmined approximtely
constant across the period. Thus at the aggregate level there is no evidence
of any major increase in frequency of conpliance as a result of the changes in
the tax law, and no evidence of any increase in the cost of apprehending. (As
noted below, there is evidence of inprovenent in success rates on a tax-by-tax
basis; this however would be consistent only with a decrease in conpliance,
and thus a reduction in the difficulty of apprehending evaders.)

Wth the reduction in manpower has come sone evidence of a concentration
of that manpower in the nore lucrative areas for exam nation. The reduction in
enpl oyment has been proportionately snallest in the nost lucrative category,
external examinations. The nunber of external examinations has doubled, while
the nunber of internal inspections has dropped by nearly 75% Hours spent on
external exam nations have increased while those spent on internal inspections
have declined dramatically. More specifically, there has been a large decline
in hours spent on the least lucrative examnation: internal examination of
personal income tax returns, and a large increase in the nmost comon form of
external examination, corporate income tax returns. 18 There is also sone
evidence on a regional basis: for external exam nations, those regions wth
the highest revenue per AFTN in 1988 suffered less cutback in manpower than

average; those suffering the greatest cutback were all had |ower than average

revenue per AFTN (see figure 1).

18|ndeed, given the fact that customs activities are even less lucrative than
internal inspections, it mght be wondered why the decline in manpower in the
customs section was not even greater. Possi bl e answers have to do with the
relative difficulty of sw tching manpower from custons work to the other
sectors and that customs work nay be nobre inportant as a deterrent to evasion
rather than a neans of collecting revenue directly.
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The inplication is that on average, the agency has abandonned |ess
lucrative cursory inspections internally, and taken on a broader spectrum of
external examnations. Under these circunstances, it is not surprising that
receipts per hour should drop in external examnations, since the inspectors
will fill their additional time wth the nore difficult and time-consum ng
projects that were fornerly left untouched. The surprise is that receipts per
hour drop in internal inspections as well. Therefore we examne the behavior
of productivity in internal inspections more closely.

Wien we divide the data by type of tax collected, we see the following

changes occurred between 1988 and 1991. The success rate for each of the

major types of internal inspections increased -- dramatically for corporate
income tax returns, nore nodestly for the other two. (Table 9) In addition,
while enployment overall fell, there was a relative shift of high |evel

enpl oyees towards internal investigations of corporate tax returns, and |ow
|l evel enployees towards internal investigations of inport and personal tax
returns.

The manpower devoted to internal investigations of personal incone taxes
returns has declined so severely that the number of successful examinations in
1991 was fewer than the nunber in 1988, and the receipt per successful exam
more than doubl ed. However for the other two major types of internal
inspections -- inports and corporate tax returns -- the nunber of successful
i nvestigations has increased; thus sharp decline in revenues is due to a
decline in revenue received per successful investigation. Wen we turn to the
data on external examnations we find simlar results in four of the six mgjor
categories of taxation: The nunber of succesful exans has increased, the
percentage of successful exans has increased, but the real value of a

successful exam has decreased.
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There are two possible explanations which are consistent with the data.
(1) Increased conpliance reduced the amunt that could be collected from
individuals detected in evasion; meanwhile, inproved selection of individual
returns for investigation increased the catch of individuals anmong those
i nvesti gat ed. (2) Decreased conpliance (or inmproved targeting) increased the
rate at which individuals could be apprehended, but decreased effort by the
collectors reduced the anmount collected from each one caught.

The data are incapable of distinguishing between a secular decline in
effort by collectors and a secular decrease in evasion by taxpayers. However,
cross-sectional information <can still be used to detect effects of the
incentive program As noted previously, a program such as the Brazilian
program, witli increased marginal benelfits tv elfurt buta luw ceiling, would
be expected to have a greater effect on types of taxes and regions of the
country initially yielding low levels of receipts. This is precisely what we
observe. In all categories of tax collection, the npst severe drop in
revenues per hour in proportionate terns has occurred in the progranms giving
the greatest revenue per hour initially. The glaring exception is of course
the income tax witholding, where the dramatic increase is due to the financial
markets program (See figure 2.  Wthholding has been onmitted from the graph;
if we deduct the financial markets program totals from the 1991 receipts for
income tax withholding, then the remmant falls into |line with the general
decl i nes. 19)

Regi onal variation between 1988 and 1991 shows the same pattern. It is

clear that the largest regions in ternms of AFINs are also the ones which

19Such a deduction may be a slight overstatement, since the program could in

principal have collected small delinquent or unreported amunts of other forns
of taxes as well.
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suffered the greatest decline in «collections (even nobre so onitting the
financial nmarkets program which prinmarily affects collections in S&o Paulo,
and to a lesser extent, Rio) It is also clear, as the subsequent graphs

indicate (figures 3 and 4), that regions with low value in 1988 were the ones

with mpst dramatic growth over the period. (This is true whether we measure
in terms of low value per AFTN -- associated with high cost of effort -- or
low value per examnation -- associated with high levels of conpliance by tax
payers. Because of multicollinearity, these two possibilities cannot be

di sti ngui shed.)

By all these neasures, then, we have a pattern consistent with the
following account: The costs to individual inspectors of catching evaders
varies by region and by assignment. This causes a variation in the levels of
collections nmade by the inspectors. The program developed in Brazil gives
di sproportionate incentive for increased effort to Ilowyield assignnents,
resulting in a decrease in dispersion in yields across types of taxes and
across regions.

Gven the available data an alternative hypothesis cannot be disnissed:
that the relative increase in productivity from lower initial levels is due to
"errors in variables." In other words, regions or taxes observed to have |ow
yields in 1988 are disproportionately likely to be transiently |low, the
supposed growth may sinply be a subsequent return to normal yields. In
order to elimnate this possibility it wll be necessary to collect data for
earlier years and base our classification of low yield regions or taxes on a

| ong-run average.
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I'V. CONCLUSI ON

The mpst natural interpretation of the data from Receita Federal is the

fol | owi ng: Between 1988 and 1991 there has been a decline in the ease wth
whi ch delinquent taxes can be collected--overall, productivity per hour by tax
collectors has decreased. At the sane time there has been a reduction in

di screpancy in productivity across regions and types of taxes. There are two
components to the convergence. First, the group incentives of the RAV (and
possibly other direct mandates) have |ed managers in Receita Federal to
concentrate manpower on those activities vyielding the highest revenues,
decreasing the relative marginal returns to those activities. Second, the
individual incentives in the RAV are nost effective in those activities which
have had the lowest return per session: individuals who are involved in
projects or regions which give lower returns are less likely to be constrained
hy the incentive ceilings which dom nate the RAV program

If individual incentives play the role described above, then there may be
further confirmation in an examnation of the collection activity since 1992,
because the nore recent adjustments to the program have effectively elinnated
the individual incentives while neking the group incentives even |arger. The
model we have described in this paper would therefore predict that attenpts to
al locate l|abor nore effectively would continue unabated, but the productivity
per enployee would decline and the discrepancy between high and |ow

productivity sectors would return.
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APPENDI X

SUMMARY DESCRI PTION OF FEDERAL TAXES IN BRAZIL

A. [ ncome Taxation

There are three categories of inconme taxation: personal income, corporate
income, and wi thholding.

Al Personal income taxation
Personal inconmes originated with gains from capital, labor and wealth
are taxed. Incomes are taxed according to the gains of each month (because of

inflation); tax returns, containing the yearly income, are due in the first
quarter of the next tax year.

Income assessmenls are based on gross incomes. Taxpayers nmay  deduct  the
Empl oyee Contribution Tax and payments nmde for expenses involving health and
dental care. Ot her deductions include expenses with education, pension, and
donati ons.

Tax brackets are as follows:

Taxable yearly income (US$) Tax rates
up to 6,900 Exenpt
From 6,900 to 14,400 15%

over 14,400 25%

Gins from capital investments, sales of stock shares and gold are taxed
at 25% tax rate. Exemptions are allowed for sales of real estate and other
assets in amounts bel ow US$ 4, 000.

A2. Corporate income taxation

Corporations are taxed on their nonthly-adjusted profits. Tax | aws
i npose adjustments to the accountable profits. Tax returns are due in the
first quarter of the following tax Year. Gains from capital investments arc
treated in the same way as in the personal incone tax; sales of stock shares,
gold and interest payments, however, receive different treatment. As long as
busi ness expenses are considered necessary for the normal operation of the
corporation, they are generally deductible. Capital can be depreciated as

follows: buildings - 4% nmachinery - 10% vehicles - 20% conputer hardware
and software - 20% Tax losses can be carried forward to up to 4 calendar
years. Carryback is not allowed. A conpany cannot claim tax losses if there
was change of ownership or control.

The basic tax rate is 25% ol Lthe adjusted profit. IL the wmonthly

(annual) adjusted profit is over US$ 14,375 (US$ 172,500), a nonfinanci al
corporation is subject to an additional tax rate of 10% a financial
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corporation is subject to an additional tax rate of 15%
A3. Incone tax withhol ding

Shares of wages, salaries, conm ssions, fees, and interest paid by
private as well as public firms are generally withheld.

B, Taxation of _commdities

Bl. Federal wvaluc addcd tax

These taxes are those inmposed on industrial goods when they physically
| eave the production site (IPI - Tax on industrial goods) or at the tine they
enter the country as inports (lmports Tax).

The "ad wvalorem" tax rates vary according to the necessity of the
product. For exanple, vehicles are taxed at rates ranging fromO to 30%,
depending on the zfuel utilized, piston displacement, and power of the engine.

Tax liability of beverages range from US$ 0.02 to US$ 6.00 per liter. Tax
rates on nechanical and el ectrical equipnent range from5%to 15% Sone
i ndustri al products arc e¢xXempt of taxation = for example, fertilizers, fuel,

food, nmedicines and chemcals. Exports are also exenpt.
B2. Custonms duties

Rates of inport duties range fromO to 50%, with an average rate of
17.1% Some exports are subject to taxes, ranging from 1% to 10% The duties
have had a linmited role in raising revenue. They have been used as instrument
to control foreign trade.

[ Social  Security Taxes

There are four types of social security taxes. These are: (1) the
social contribution tax; (2) the social security/sales tax; (3) the social
integration program tax; and (4) the enployer and enployee contribution tax.

The social security tax is paid by corporations. Nonfi nanci al cor porations
must pay a tax equal to 10% of their adjusted profits. Financial institutions
must pay a tax equal to 23% of their adjusted profits. The soci al

security/sales tax is levied on sales of corporations, at a rate of 2% The

social integration programtax is levied on sales and interest paynents
received by corporations, at a rate of 0.658. Finally, the employer and

enpl oyee contribution tax is a payroll tax; i.e., wthholding of both enployee
and enployer contributions. Empl oyee nonthly contribution wthheld cannot
exceed US$ 60. 00.

D. Taxes on banking operations

These consist of taxes on financial operations and the tax on nonetary
transactions. Taxes on financial operations are inposed on insurance policies,
short-termsecurities, exchange contracts, investment funds and on sone |oan.
The tax rate varies fromO to 25% The tax on nonetary transactions is
tenporary. It is inposed on the usage of bank checks at a rate of 0.25% of
the value of the check. The tax started to be collected in Septenber 1993 and
will be collected until December 1994.
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E. Property Taxes

The federal governnent nmay collect two types of property taxes: the land
property tax and the wealth tax (presumably, based on the value of the

property). The land property tax is levied annually, and the tax rate varies
depending on land use and val ue.
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TABLES AND FI GURES

Table @Q; _Conversion Rates

| GP-Di BTN Exchange Rate

Jan 92 100. 000 100. 000 100. 000

Jan 91 16. 297 17.675 16. 213

Jan 90 1.482 1.834 1.701

Jan 89 0. 062 1. 033 0.076
Table : Total Revenues by Activity

(in billions, 1992 Cr$)

1988 1989 1990 1991

External Examinations

2703. 90 1282. 29 1636. 00 2360. 51

Internal Inspections

275.29 243. 43 140. 84 93.71

Custons Activities

75.51 79.11 82.26 73.59

Tot al

3054.70  1604. 83 1859. 10 2527.81
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Jable &: Number of _Exaninations

1988 1989 1990 1991
External Exam nations
50060 70111 n. a. 100272
Internal Inspections
403317 639091 n. a. 116582
Custons Activities
83670 114518 n. a. 122692
Tot al
537047 823720 310020 339546

able 3: Mnnower

Total hours (all enployees, including supervisory hours)

1988 1989 1991
Ext ernal Exani nations
1360516 1699539 1655710
Internal Inspections
617728 600025 447358
Custons Activities
3483211 3486148 n.a.

Average AFTN

1988 1990 1991
External Exani nations
1948.7 1718. 3 1621.7
Internal Inspections
217. 4 193. 6 16U. 3
Custons Activities
999. 2 793.6 720.9
Tot al
3165. 3 2707.5 2502.9
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Ext er na

I nterna

Table 4:

Success Rate of

Exam nations

(% yielding additional revenues)
1988 1989
Exani nati ons
92% 92%
I nspections
29% 31%
Table 5: Revenues by Region
(in billions of 1992 $Cr)

Region Mjor City 1988 1989 1990
1 Brasilia 107. 44 74.34 153. 27
2 Bel em 76. 20 81.69 48.98
3 Fortal eza 40.01 17.71 50. 94
4 Recife 70.50 4b 15 106.37
5 Sal vador 51.99 49. 56 88.99
6 B. H. 138. 11 68.26  139.89
7 Rio de Ja. 783.34  501.88  433.72
8 Sao Paul 0 1563. 44 598. 63 652. 00
9 Curitiba 94. 67 88.40 75. 69
10 P. Alegre 129.01 80. 20 109. 26
Tot al 3054. 70 1604.83 1859.10
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96%
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Table 6a. Revenues per exam nation. by region
(in millions of 1992 §Cx)
External Exami nation
Region Mijor City 1988 1989 1991
1 Brasilia 22.02 9.87 12. 21
2 Bel em 11. 43 9.34 6.86
3 Fortal eza 14. 22 6.78 14.76
4 Recife 20. 25 10. 19 13.15
5 Sal vador 24. 31 23.21 16. 49
6 B. H. 22.51 7.52 15. 38
7 Rio de Ja. 81. 60 28. 47 20. 67
8 Sao Paul a 92. 45 20.95 41.70
9 Curitiba 28.29 17. 05 12.22
10 P. Aegre 36. 63 17. 20 15. 05
Nati onal Average 54.01 18.29 23.54
Internal |nspection
Region Mjor City 1988 1989 1991
1 Brasilia 0. 47 2.05 2.37
2 Bel em 4. 41 0. 57 1.24
3 Fortal eza 2.52 0. 57 0.65
4 Reci fe 0.08 0.07 0.82
5 Sal vador 0.04 0.06 1.09
6 B. H. 1.28 0.08 0.79
7 Rio de.Ta. 0.3 1.6R 0.50
8 Sao Paul 0 2.07 0.67 1.07
9 Curitiba 0.51 0.57 0.76
10 P. Alegre 0. 65 0.56 0.41
Nati onal Average 0.68 0.38 0.80
Custons Activities
Regi on Maj or City 1988 1989 1991
1 Brasilia 2.53 2.63 1. 47
2 Bel em 3.78 5.75 0. 82
3 Fortal eza 0.13 0.60 0.62
4 Recife 0.19 0.19 0.19
5 Sal vador 1.71 1.37 0.54
6 B. H. 2.15 0.44 0.32
7 Rio de Ja. 0.51 0.39 0.24
8 Sao Paul 0 0. 65 0.40 0.59
9 Curitiba 0. 60 0.70 0.61
10 P. Alegre 1.52 1.61 1.29
National Average 0.90 0.69 0.60

37



Ext er nal

Regi on

O ©Woo d4o ol D WM

[E=N

Nat i onal

I nternal

Regi on

1
2
3
4
5
b
7
8
9
0

1

Nat i onal

Tabl e 6b: Revenues per AFTN

by region

(in mllions of 1992 $cr)

Exam nati on

Major Gty
Brasilia
Bel em
Fortal eza
Recife

Sal vador
B.H

R o de Ja.
Sao Paul 0
Curitiba
P. Aegre

Aver age

Exam nati on

Maj or
Brasilia
Bel em
Fortal eza
Recife
Sal vador
B.H
R o de Ja.
Sao Paul 0
Quritiba
P. Aegre

Gty

Aver age

Customs Activities

Regi on

1

O W oo ~uo ol wro

—

Nat i onal

Maj or
Brasilia
Bel em
Fortal eza
Keci fe
Sal vador
B.H
R o de Ja.
Sao Paul 0
Quritiba
P. Aegre

Gty

Aver age

1988

1014.
349.
393.
624.
739.
612.

1553

2278
701.

1023

1387

52
96
22
13
36
29
10
64
32
30

54

1988

580.
1974,
668.
574.
714.
1052.
632.
1987

413.

573.

1266.

24
21

29

1988

107.
265.
.18
N o)
77.
267.
33.
97.
23.
28.

75.

38

91
41

73
59
63
28
42
48

57

1990

2025. 34
486. 45
621. 28
914.21

1293. 98
902. 37
861. 66

1060. 16
600. 57
921.70

952. 10

1990

1647. 62
937.42
343. 25

2393. 94
1912. 15

1025. 41
409. 35
402 . 54
320. 99
754. 93

720. 05

1990

90. 60
70. 32
20. 03

54. 96
53.10
72.84
123. 33
89. 65
229. 60

103. 66

1991

1058. 04
564. 87
899. 14
724.21

1518. 33

1243. 41

1040. 01

2326. 31
834.93

1194. 24

1455. 58

1991

642. 21
590. 90
290. 30
960. 92
1302. 43

2017.

419. 35
361. 79
460. 75
586. 15

584. 62

1991

227.55
70. 69
35.36
11. 36

131. 84
33.68
147.71
136. 61
167.73

102. 08

09



Ext er nal

Regi on

[E=N

Nat i onal

I nternal

Regi on

[EEN

Tabl e 6¢c: Revenues per

hour,

by region

(in mllions of 1992 $Cr)

Examination

—

OQwowo—No o1l wro

Myjor Gty
Brasilia
Bel em
Fortal eza
Recife

Sal vador
B.H

R o de Ja.
Sao Paul 0
CQuritiba
P. Aegre

Aver age

Exam nati on

O woovwool b w N

Myjor Gty
Brasilia
Relem
Fortal eza
Recife

Sal vador
B.H

R o de Ja.
Sao Paul 0
Curitiba
P. Aegre

National Average

1988

1126.
531.
571.
837.

1130.
988.

2282,

3247.

1096.

1207.

1987.

04
80
97
17
26
32
48
04
52
87

41

1988

152.
603.

647.
180.
256.
340.
115.
903.
144.
203.

445 .

39

75
87

31

89
44

86
37

65

1989

461. 67
564. 35
246. 16
434. 45
752.73
452. 45
1072. 46
855. 51
555. 28
495. 21

754. 49

1989

1089. 63
320.92

720. 58
200. 00
311.68
175.73
815. 96
386. 27
203. 29
207. 25

405 .70

1991

679.
474.
1032.
742.
1424,
888.
1417.
2287.
711.
849.

1425.

26
33
44
03
70
79
08
99
72
92

68

1991

190.
136A.

267.
291.
357.
295.

205.
207.
244,

209.



Tabl.e 7: Externa

Exam nations by

Tax

Tax hour s
1988
Corporate Income Tax 808128
Industrial Products Tax 125295
Personal Incone Tax 73083
Social Integration Program 114499
Income Tax Wthheld 92750
Social Investnent Fund 43436
Gt hers 103325
Tot al 1360516
1991
Corporate Income Tax 937001
Industrial Products Tax 143390
Personal Incone Tax 120716
Social Integration Program 106789
Income Tax W thheld 83977
Soci al Investnent Fund 70043
O hers 193794
Tot al 1655710

exans

15735
3537
3456

10867
6884
4148
5433

50060

24725

3392
11908
15404
10982
10764
23097

100272

40

revenues
total %
(billions)

1359 50%
439  16%
58 2%
70 3%
272 10%
23 1%
483 18%

2704 100%

614 26%
119 5%
56 2%
49 2%
1112 47%
86 4%
324 14%

2361 100%

(in 1992

per

(m1lions)

edvoowE

Pwoooo

hour

68
51
79
61
94
54

65
83
47

24
23

Cr$ )

per exam
(m1lions)

86. 36
124. 25
16. 64
6.43
39. 56
5.63

24.82
35.00
4.72
3.21
101. 24

8. 04



Table 8: Internal Inspections
Tax hour s examns revenues
total <
(billions)
1988
Pers. Income Tax Returns 437621 260921 91 33%
I mport Declarations 72009 31089 17 6%
Corp. Incone Tax Returns 79931 108868 156 57%
G her 28167 2439 11 4%
Tot al 617728 403317 275 100%
1991
Pers. Incone Tax Returns 292624 33642 26 28%
Import Declarations 75178 43159 11 12%
Corp. Inconme Tax Returns 49284 35898 53 57%
G her 30272 3883 3 4%
Tot al 447358 116582 94 100%

41

by Tax

(in 1992 Cr$ )

per hour
(mllions)

per exam
(mllions)



Table 9: Success Rates by Tax

Revenue (mllions Cr$)

Success Rate per Successful Exam
1988 1991 1988 1991
External Exam nations
Corporate Income Tax 82% 90% 104. 96 27.60
Industrial Products Tax 84% 87% 147.08 40. 36
Per sonal Income Tax 95% 98% 17.57 4.81
Social Integration Program 99% 99% 6.47 3.24
Income Tax W thheld 97% 96% 40.59 105.97
Social Investnent Fund 96% 99% 5.84 8.15
Internal |nspections
Pers. Income Tax Returns 40% 44% 0. 87 1.74
ImporL Declarations 7% 10% 7.59 2.72
Corp. Income Tax Returns 7% 42% 19. 97 3.55
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Change in Productivity ‘88-91
by Region (external examinations)
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Employment Change by Region

as function of productivity
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